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Buckling behavior and strength evaluation of corroded steel 













In recent years, as serious damage to aging steel structures and the related accidents have often 
been reported, it is imperative to assess the structural health conditions and take necessary measures 
to sustain the functions of the structures. However, there are few methodologies for quantitatively 
evaluating the corroded steel shapes that is frequently used for industrial infrastructures. So, it is 
necessary to clarify the fundamental structural behavior of them. In this research, in order to 
examine the compressive strength of corroded steel members, a total of 27 test specimens were cut 
from a corroded belt conveyor frame that was in operation for roughly 40 years, including 10 
channel shapes from the upper and lower chords and 17 angle shapes from the struts and braces. The 
buckling behavior and ultimate strength of the corroded steel shapes were studied by both uniaxial 
compression tests and FEM analyses. FEM analyses were conducted in this research directly using 
the geometric information obtained by 3D laser displacement meter. Through the detailed analyses, 
the global buckling and local buckling behavior of the corroded steel shapes were clarified, and then 
the buckling strength evaluation formula for corroded steel shapes was proposed. It was concluded 
that the ultimate strengths of corroded steel shapes are reasonably evaluated by using the global 
buckling stress of the original non-corroded shape and the minimum effective area of the corroded 
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図 1 ベルトコンベア鋼製架構の腐食発生メカニズム 
 
   






















































































































































































'' = 𝜑' A
min
 σcr0 （1） 
𝜑' = 
6.6
exp{0.058 (Rmax – 40)} + 5.7
 – 0.25 （2） 











































































Maximum corrosion ratio Rmax [%]










－変位関係には，全荷重 P を降伏耐力 Py（= σy × Amin）で除した P/Pyと鉛直変位 δを軸降伏変






















Pcr = σcr0 Ae
min （4） 
σcr0 = {






       
 λn0 < 1.3













ここで，σcr0は細長比パラメータ λn0と降伏応力 σyを Johnson 放物線式に代入して得られる
腐食前部材の全体座屈応力，Ae
mimは σcr0を用いて次式により算出した幅厚比パラメータ λp0






































（a）L-16 （b）C-3 （c）C-7 
図 4 代表的なケースの荷重（P/Py）と変位（δ/δy）の関係と変形状況 
 
 




































































































図 6 最小断面積の推定精度の平均値 図 7 最小断面積の推定精度の変動係数 
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 λn0 < 1.3













2），E：ヤング係数（= 205,000 N/mm2）， 
Lk：有効座屈長さ（mm），i0：腐食前部材の断面二次半径（mm） 
↓ 
対象部材の断面積 Aiを部材軸方向に等分割した位置で 4箇所以上計測し，最小断面積 Aminを推定する． 
Amin = x – 2.3∙s （5.1） 
x = Σ Ai / n （5.2） 
s = 
√ Σ (Ai  –  x)
2  
n  –  1
 
（5.3） 





























minを Ae@Aminとして，腐食部材の座屈耐力 Pcrを次式で算定する． 







図 9 腐食部材の座屈耐力算定フロー 
 
